Bis(thiosemicarbazone) copper complexes: mechanism of intracellular accumulation.
The molecular basis of Alzheimer's disease has not been clearly established, but disruption of brain metal ion homeostasis, particularly copper and zinc, might be closely involved in the pathogenesis of this disease and its characteristic β-amyloid neuropathological features. The use of complexes of copper with bis(thiosemicarbazones) ([Cu(btsc)]) has been proposed for the treatment of Alzheimer's disease. Their mode of action could involve modulation of the concentration of copper or zinc, and it has been suggested that the compounds can modulate the production of β-amyloid peptide at the neuron level. Furthermore, it has been reported that [Cu(btsc)] complexes can be reduced inside the cells. However, to our knowledge the intracellular reduction of these compounds has never been demonstrated. Thus, the goal of our study was to increase understanding of the mechanism of intracellular accumulation of [Cu(btsc)] complexes. Our results reveal that the intracellular concentration of copper inside the cells is very high and that these compounds are not P-glycoprotein substrates. This protein is a key element of the low permeability properties of the blood-brain barrier. Furthermore, no intracellular reduction of cupric ions was detected. Finally, once inside the cells, the complexes undergo aggregation, strongly suggesting that aggregation of complexes is the driving force responsible for their intracellular accumulation.